The effects of cytokines, platelet activating factor, and arachidonate metabolites on C3b receptor (CR1, CD35) expression and phagocytosis by neutrophils.
The cytokines tumor necrosis factor alpha (TNF alpha), granulocyte-macrophage colony-stimulating factor (GM-CSF), granulocyte colony-stimulating factor (G-CSF), and interleukin 1 (IL 1) all caused an upregulation of C3b receptors (CR1) on neutrophils that ranged from around 76% (G-CSF and IL 1) to 93% (TNF alpha and GM-CSF) of the upregulation obtained by pretreatment of the neutrophils with the chemotactic peptide FMLP. However, only TNF alpha and G-CSF caused a significant increase in phagocytosis of opsonized microspheres. Platelet derived growth factor, interleukin 2, and transforming growth factor beta had no effect on either of these parameters. The mediators platelet activating factor (PAF) and leukotriene B4 (LTB4) both caused a large upregulation of CR1 (93% and 80%, respectively, of the FMLP-mediated value); however, only PAF caused a significant enhancement of phagocytosis by the neutrophils. Prostaglandin E2 and thromboxane B2 had no effect on these parameters. Considerable individual variation was observed among some of the untreated and mediator-treated neutrophil preparations regarding CR1 expression and phagocytosis. The upregulation of CR1 and associated increase in phagocytic capacity of neutrophils caused by certain cytokines and other mediators may be important in host defense. Also the lack of enhancement of phagocytosis accompanying an upregulation of CR1 is unusual and may have important implications regarding the cellular mechanisms of phagocytosis by neutrophils.